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Abstract
Introduction: Obesity is one of the most important medical problems in the U.S. and is
considered to be an epidemic with over 30% of the population being obese. Obesity is
associated with increased risk of hypertension, diabetes, cardiovascular diseases,
certain cancers and a shorter life expectancy. Recent studies have shown that higher
BMI levels are also significantly associated with several lifetime mental disorders such
as major depressive disorder, anxiety disorders as well as panic attacks and panic
disorders.
Purpose: The purpose of this study was to quantify the extent to which higher BMI
increased the likelihood of Depression, Anxiety Disorder and Panic Disorder and to
observe if co-morbid illnesses such as Hypertension and Diabetes affect this
association.
Methods: A cross-sectional secondary data analysis was conducted using the 2008
National Health Interview Survey. There were 20,593 adult respondents (over 18 years
of age) who were included in the study. Logistic regression models were weighted to
account for the complex weighting scheme.
Main Determinant measures: Based on their BMI, the participants were classified into
5 groups: Underweight (BMI <18.50), Normal Weight (BMI 18.50 – 24.99), Overweight
(BMI 25.00 – 29.99), Obese (BMI 30.00-39.99) and Morbidly Obese (BMI > 40.00).
Main Outcome Measures: Presence or absence of Depression, Anxiety Disorder or
Panic Disorder based on self-report.
Results: People who were obese or morbidly obese had higher odds of suffering from
depression, anxiety disorder and panic disorder compared to people who were normal
weight. Obese individuals were 35% as likely to suffer from depression, 22% as likely to
suffer from anxiety disorder and 36% as likely to suffer from panic disorder relative to
normal weight persons. Morbidly obese people were 85% as likely to suffer from
depression, 27% as likely to suffer from anxiety disorder and 34% as likely to suffer
from panic disorder. No interactions were observed based on the presence of
hypertension or diabetes.
Conclusion: Obesity is associated with an increased prevalence of depression, anxiety
disorder and panic disorder. With obesity rates steadily increasing, understanding the
impact of obesity on the occurrence of mental disorders is important.
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INTRODUCTION

Obesity is one of the most important medical problems in the United States and is
considered to be an epidemic of the 21st century with over 60% of the population being
either overweight or obese. This trend has persisted for the last decade.1,2 Overweight
and obesity is associated with increased risk of atherosclerosis, dyslipidemia,
hypertension, type 2 diabetes mellitus, cardiovascular diseases, arthritis, disability,
certain cancers, and a shorter life expectancy.3,4,5 Obesity is also a major cause of
morbidity and mortality in the U.S., with over 300,000 adult deaths related directly or
indirectly to obesity.1,3,6 By 2015, 2.3 billion individuals aged 15 years or older will be
overweight and 700 million worldwide will be obese.7 Overall, the direct costs of obesity
and physical inactivity account for approximately 9.4% of U.S. health care
expenditures.8 If the current trend continues, obesity will account for more than $860
billion in health care expenditures in the U.S. by 2030.7,8

Higher Body Mass Index (BMI) or overweight/obesity has been shown to be significantly
and positively associated with several lifetime psychiatric disorders like major
depressive disorder, anxiety disorders as well as panic attacks and panic disorder.9-11
Depressive disorders like major depressive disorder, dysthymic disorder and bipolar
disorder, affect approximately 18.8 million American adults or about 9.5% of the U.S.
population age 18 and older in a given year. Anxiety disorders, as a group, are the most
common mental illness in America. Anxiety disorders include panic disorder, obsessivecompulsive disorder, post-traumatic stress disorder, generalized anxiety disorder, and
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phobias (social phobia, agoraphobia, and specific phobia). Approximately 40 million
American adults ages 18 and older, or about 18.1 percent of people in this age group in
a given year, have an anxiety disorder; 6 million of these adults suffer from panic
disorder in a given year. Anxiety disorders as well as panic disorder frequently co-occur
with depressive disorders.12

Gender, age, race, marital status, employment status and education status affects the
association between obesity and depression, anxiety disorder and panic disorder.8,10-15
Obese females were more likely to be depressed or suffering from an anxiety disorder
as compared to obese males; however abdominal obesity in males was closely related
to depression. While adolescent obesity in females predicted an increased risk for major
depression disorder and anxiety disorder, the same was not true for adolescent obesity
in males.

9,16,17

Conversely, few studies have found no association between higher BMI

and depression,18-21 other studies have reported an inverse association (decreased risk
of depression associated with greater BMI) and yet others have found a positive
association (increased risk of depression associated with greater BMI.22-24 A recent
study showed that greater BMI and obesity were associated with a reduced risk of
hospital admission for psychoses and depression/anxiety in both genders.25

A limited number of studies have investigated the association between higher BMI and
mood and personality disorders. The NCS-R study23 and NESARC study26 have the
most relevant data in this regard. The NESARC study, which had 41,654 respondents,
provides a systematic and comprehensive assessment of the association between body
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weight and psychiatric conditions, which included major depression, anxiety disorder
and other mood and personality disorders. It showed that higher BMI was associated
with depression and anxiety disorder, while being underweight was negatively
associated with panic disorder. Although the NCS-R and NESARC studies offers some
of the most comprehensive assessments of the association of obesity with psychiatric
diagnoses, it did not take into account the presence of concomitant diseases like
hypertension and diabetes in adults with higher BMI. Depression is more prevalent
among adults with type 2 diabetes than in those without this condition.27

A meta-

analysis involving 42 cross-sectional studies by Anderson et al. shows that diabetes
doubles the odds of a co-morbid depression, especially treated type 2 diabetes.28,29 It
has been argued that the relationship between depression and diabetes is bi-directional
with type 2 diabetes related to modest increased risk of depression.30

Population

sample surveys revealed anxiety disorders and panic disorder occurred with somewhat
greater frequency among persons with diabetes than those without diabetes.31,32 There
is a suggestion that there is a significant association between hypertension and anxiety
disorder; and the association between panic disorder and hypertension is due to some
common etiology that may affect blood pressure control and may also predispose an
adult to panic disorder.33,34

The primary purpose of this study was to quantify the effect of higher body mass Index
(BMI) on the increased prevalence of depression, anxiety disorder and panic disorder.
This study intended to corroborate and extend the results of prior studies that
suggested a positive association between higher BMI and mood and personality
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disorders, by including comparisons with adults suffering from diabetes and/or
hypertension. The study focused on the following questions: What are the current
associations between higher BMI and depression, anxiety disorder and panic disorder in
the US adult population? Are these associations affected by the presence or absence of
Hypertension and/or Diabetes? Do these associations vary according to gender, age,
race, marital status, employment status and education status?
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OBJECTIVES

This study includes two objectives:
(1) To quantify the extent to which overweight/obesity increased the likelihood of
depression, anxiety disorder and panic disorder
(2) To evaluate the extent to which co morbid illnesses such as hypertension and
diabetes affect this association.

METHODS

Study Design
A cross-sectional secondary data analysis was conducted using the 2008 National
Health Interview Survey (NHIS).35 The National Health Interview Survey is a crosssectional household interview survey and the sampling and interviewing are continuous
throughout each year. The 2008 NHIS was conducted by the National Center for Health
Statistics (NCHS) to measure and monitor the health status of the US population. The
NHIS is a multi-purpose healthy survey and is the principal source of information on the
health of civilian, noninstitutionalized, household population of the United States. The
sampling plan follows a multistage area probability design that permits the
representative sampling of households and noninstitutional group quarters. NHIS data
are collected through a personal household interview by Census interviewers.
Nationally, the NHIS uses about 600 interviewers, trained and directed by health survey
supervisors in the 12 U.S. Census Bureau Regional Offices.
MPH Research Project : Monica R. Gaidhane
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The interviewed sample for 2008 consisted of 28,790 households, which yielded 74,236
persons in 29,421 families and Hispanics, African Americans and Asians were
oversampled. The Basic Module, which remains largely unchanged from year to year,
consists of three components: the Family Core, the Sample Child Core, and the Sample
Adult Core. For this study, only Sample Adult respondents were considered. The
Sample Adult survey involved more than 20,000 American adults (18 years or older).
One adult per family was randomly selected for the interview with the sample adult
questionnaire. The conditional response rate was 74.2%.

Inclusion Criteria
Non-institutionalized NHIS 2008 adult respondents (over 18 years of age) were
considered for the study. To be eligible, respondents had to have given a valid response
to the determinant, outcome, confounder and effect modifier variables (n= 20,593).
Determinant
Body Mass Index (BMI) was based on self-reported height and weight. BMI was
calculated using the formula: BMI = weight kilograms / height meters². Respondents
were grouped according to 5 BMI levels: Underweight (BMI <18.50), Normal Weight
(BMI 18.50 – 24.99), Overweight (BMI 25.00 – 29.99), Obese, Class I & II (BMI 30.0039.99) and Morbidly Obese, Class III (BMI > 40.00). Various studies indicate that selfreported height and weight are highly correlated with direct physical measurements,
even though self-reports may underestimate weight and overestimate height that may
lead to lower estimates of overweight/obesity.36-38
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Outcomes
In 2008, 3 supplemental mental health questions were included which asked whether
the participant ever had depression, generalized anxiety or panic disorder.

The

diagnoses of these mental disorders were based on the criteria of ICD-9-CM. Selfreported presence or absence of Depression, Anxiety Disorder or Panic Disorder was
considered as outcomes in this study.

Potential Confounders and Effect Measure Modifiers:
Gender, age, race, marital status, and employment status were considered as potential
confounders. All the confounder variables were categorical ; Age ( 1-24 years, 25-44
years, 45-65 years, > 65 years), Race (White, Black, Native American, Asian,
Other/Multiracial), Marital Status ( married / living with partner, never married / divorced
/ separated / widowed) and Employment status (employed, not employed). Diabetes
and hypertension were evaluated for their potentially modifying effects of the
association between obesity and mental health outcomes. Respondents were asked if
they had been told that they suffered from diabetes or hypertension.

Statistical Analysis
All analyses were conducted using the Statistical Analysis System (SAS V.9.2, SAS
Institute Inc., Cary, North Carolina, USA). Descriptive statistics were calculated to
describe the demographics of the sample population. To estimate the associations
between BMI and depression, anxiety disorder and panic disorder; multivariable logistic
regression analyses were conducted to calculate the crude odds ratios (ORs) and
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adjusted odds ratios (AOR) and corresponding 95% confidence intervals (CI). Logistic
regression models were used to control for confounding. A variable was considered a
confounder if it changed the estimate of the odds ratio by 10% or more. All the
multivariate associations between BMI and mental disorder outcomes were assessed
using SAS PROC SURVEYLOGISITIC, which allowed the use of complex sample
designs such as weight, strata and PSUs. Departures from additivity were evaluated to
determine the extent to which effect measure modification was present using methods
proposed by Rothman and Greenland. To assess the modification of the association
between BMI and the three mental disorders, two separate models were used that
included the individual interactive effects of diabetes and hypertension at different levels
of BMI. For each potential effect measure modifier, we created three dummy variables:
Overweight/Obese and hypertensive, Overweight/Obese and non-hypertensive and
Underweight/Normal

weight

and

hypertensive.

The

reference

group

was

Underweight/Normal weight and non-hypertensive. Similar dummy variables were made
to assess the effect modification of diabetes.
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RESULTS

Table 1 shows the demographic and clinical condition characteristics by Body Mass
Index (BMI) levels. Fifty-one percent was women. More than 60% was either overweight
or obese, with 4% being morbidly obese. Males were more likely to be overweight or
obese. Sixty four percent was employed and 62% was either married or living with a
partner. Married people or people living with partners were more likely to be overweight
or obese. The majority of the respondents were Whites (77%), while only 1% of the
respondents were Native Americans. 12% were Blacks, 3 % were Asians and 7% either
belonged to other or mixed races. Blacks (6.3%) and Native Americans (7.5%) were
more likely to be morbidly obese as compared to Whites (4%), Asians (1%) and other /
mixed races (3.4%).

Overall, depression was the most prevalent disorder with 28% of the respondents
suffering from it. Nearly one in five suffered from anxiety disorder, while only 8% of the
respondents suffered from panic disorder. As seen in Figure 1, the prevalence rates of
all three mental disorders were the highest in the morbidly obese category. Women
were more likely to report depression (61%), anxiety disorder (61%) and panic disorder
(66%). Among co-morbid conditions, 29% of the respondents suffered from
hypertension while only 8 % of the respondents suffered from diabetes. Obese and
morbidly obese people were more likely to have hypertension and diabetes as opposed
to underweight and normal weight people.
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Table 2 shows the association between BMI and depression. For the underweight,
normal weight and obese groups, the crude and adjusted odds ratios were similar.
Gender proved to be a confounder for the overweight group, while gender, age, marital
status, employment status and race affected the association between the morbidly
obese group and depression. After adjusting for confounders, obesity was associated
with depression (AOR, 1.35; 95% CI, 1.22-1.49), as well as between morbidly obese
people and depression (AOR, 1.85; 95% CI, 1.56-2.21). Underweight and Overweight
groups were not associated with depression. Obese individuals (Class I and II Obesity)
group were 35% as likely to suffer from depression, while morbidly obese individuals
were 85% as likely to suffer from depression relative to persons of normal weight.

Table 3 shows the association between BMI and anxiety disorder. Associations were
observed between obese people and anxiety disorder (AOR, 1.22; 95% CI, 1.09-1.35),
as well as between morbidly obese people and anxiety disorder (AOR, 1.27; 95% CI,
1.06-1.53). Except for the morbidly obese group, all the other BMI groups had similar
crude and adjusted odds ratio. Gender, age, marital status, employment status and race
confounded the association between the morbidly obese group and anxiety disorder.

As evident from table 4, both underweight and overweight groups were not associated
with panic disorder. Gender was a confounder for the overweight group, while gender,
age, marital status, employment status and race confounded the association between
the morbidly obese group and panic disorder. Both obese persons (AOR, 1.36; 95% CI,
1.15-1.60) and morbidly obese (AOR, 1.34; 95% CI, 1.00-1.77) groups were
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significantly associated with panic disorder. However, obese individuals were 36% as
likely to suffer from panic disorder as compared to morbidly obese individuals, who were
34% as likely to suffer from panic disorder.

No departures from additivity were observed based on the presence of hypertension or
diabetes (all p > .07).
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DISCUSSION

This study evaluated the association between higher BMI levels and depression, anxiety
disorder and panic disorder in a large, national sample of US household population. The
results corroborate and extend the results provided in earlier epidemiologic studies,
such as the NESARC

23

and NCS

26

studies, demonstrating that obesity is significantly

associated with the increased risk of depression, anxiety disorder and panic disorder.
Even after controlling for gender, age, marital status, employment status and race;
obesity was significantly associated with depression, anxiety disorder, but not panic
disorder. This discrepancy could be due to differences in statistical power rather than
differences in the magnitude of the association.

The findings in this study are in accord with the findings of the NESARC and NCS
study, except for one detail. In the NESARC study,

26

overweight people had slightly

higher odds of suffering from any anxiety disorder (including panic disorder without
agoraphobia). This incongruity could again be attributed to differences in statistical
power than differences in the magnitude of associations; or it could be due to the
precise categorization of mood and anxiety disorders in the NESARC study in contrast
to the generalized categorization of anxiety disorder in this study.

Distinctively, this study also assessed the effect of the presence of hypertension and
diabetes on the association between BMI and mental disorders. This study exclusively
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assessed the effect measure modification of these two co-morbid illnesses as prior
studies show that independently; obesity, hypertension and diabetes increase the risk of
depression and other mental disorders. Obesity is also a risk factor for hypertension and
diabetes.

However, no interactions were observed based on the presence of

hypertension or diabetes. For all three mental disorders, the presence of hypertension
or diabetes did not modify the association between BMI and those mental disorders.

Although the positive associations between obesity and mental disorders observed in
this study are relatively modest (with ORs ranging from 1.2 to 1.85), the implications of
these findings are important to public health. Over 30% of the U.S. adult population is
obese, and more than 25% suffer from mood or anxiety disorders. The NCS study also
indicates that more than one fifth of the cases of mood disorders in the general adult
population can be attributable to the association with obesity. Consequently, it is
necessary to prevent or reduce the impact of steadily rising obesity population on the
prevalence rates of mental disorders.

Our data should be interpreted with caution. First, BMI and the diagnoses of the three
mental disorders were based on self-report, which may or may not have resulted in nondifferential misclassification causing diluted estimates of effect.36-38 Second; this study
could address only three mental disorders as opposed to the NESARC and NCS
studies, which included several distinctive mental disorders. Third, due to the crosssectional nature of the NHIS; causal relationships between BMI and mental disorders
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could not be assessed. Being a cross-sectional study, we were unable to evaluate
causal relationships. Previous studies that have focused on the association between
obesity and depression have proposed some theories to explain this relationship. Social
stigma attached to being obese (negative body image), especially for women, may
contribute to depression.39,40 Physical inactivity due to obesity or obesity related
diseases may contribute to the increased risk of depression.41 Another theory also
expounds that obesity and depression might be linked through some third factor, which
could be behavioral, environmental or biological.42

Despite these limitations, the study has several methodological strengths. The study
included a large, nationally representative sample of U.S. household population. The
response rate was high and the data was collected through personal interviews. Several
confounding variables were considered and controlled for, thus showcasing the
distinctive associations between BMI and depression, anxiety disorder and panic
disorder. Lastly, the study exclusively assessed the extent to which effect measure
modification was present based on the presence of hypertension and diabetes.
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CONCLUSION

In conclusion, this study demonstrates that obesity is associated with an increased risk
of depression, anxiety disorder and panic disorder. People who are obese or morbidly
obese have higher odds of suffering from depression, anxiety disorder and panic
disorder; as opposed to people who are normal weight. Factors such as gender, age,
employment status, marital status and race affect the association between BMI and
depression, anxiety disorder and panic disorder indicating that certain populations may
have an increased risk of suffering from these disorders. However, for obese
individuals, being hypertensive or diabetic didn’t significantly increase their risk of
depression, anxiety disorder or panic disorder.

Despite the associations between BMI and depression, anxiety disorder and panic
disorder being bi-directional; understanding the impact of rising obesity rates on the
incidence and prevalence of mental disorders is important. There is a need to conduct
more longitudinal and experimental studies to establish causality and to understand the
mechanisms of the relationship between obesity and mental disorders. This information
is of utmost important to public health professionals, as well as medical professionals,
with the intention that these mental disorders can be prevented by targeted and welltimed interventions. With obesity being a risk factor for myriad chronic illnesses, there is
a need to push for health policies and public health programs that will help curb the
steadily rising rates of obesity; and in turn cap health care expenditure.
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Table 1: Respondent Characteristics by Body Mass Index (BMI) levels
Underweight

Normal Weight

Overweight

Obese, I & II

Morbidly Obese, III

< 18.50

18.50 - 24.99
N = 7398

25.00-29.99

30.00-39.99

> 40.00

N = 7114

N = 4851

N = 875

N = 2355
%

WtN = 77494142
%

WtN = 73938706
%

WtN = 49482537
%

Northeast

20.1

17.2

17.6

15.4

12.2

Midwest

26

23.6

23.5

24.9

28.5

South

35.2

35.4

35.4

38.6

38.3

West

18.8

23.8

23.5

21.1

21.1

18-24 years

33.4

18.8

9.8

7.6

8.2

25-44 years

28.2

35.8

37

37

40.3

45-65 years

18

29.3

31.2

40

42

> 65 years

20.4

16.1

18

15.4

9.6

71.1

59

40.7

49.4

63.7

White

73.8

78.3

77.2

75.2

74.4

Black

9.8

9.6

11.2

15.1

17.5

Native American

1.2

0.6

0.7

1.5

1.6

Asian

5

4.7

2.9

1.1

0.7

Other, Multiracial

10.3

6.7

8

7.1

5.6

42.5

58.5

65.9

65.2

53.9

52

63.1

67.4

63.7

58.1

Hypertensive

16.8

18.9

19.1

41.9

53.2

Diabetic

3.9

3.6

7

14.7

23.6

WtN = 3740691

WtN = 9079704
%

Region

Age

Gender
Women
Race

Marital Status
Married or Living with
Partner

Employment Status
Employed
Comorbid Conditions

Data Source: CDC/NCHS, National Health Interview Survey, 2008
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Table 2: Association between body mass index and depression
Depression
Prevalence %

Crude Odds Ratio
[95% Confidence Interval]

Underweight
Normal weight
Overweight
Obese

31.2
26.1
25.7
31.8

1.28 [0.96 - 1.72]
1.00 [Reference ]
0.98 [0.89 - 1.08]
1.32 [1.21 - 1.45]

Morbidly Obese

43.0

2.14

Adjusted* Odds Ratio
[95% Confidence Interval]]

Exposure

[1.80 - 2.55]

1.23
1.00
1.09
1.35

[0.91 - 1.65]
[Reference ]
[0.99 - 1.20]
[1.22 - 1.49]

1.85

[1.56 - 2.21]

Data Source: CDC/NCHS, National Health Interview Survey, 2008
* Adjusted for Sex, age, marital status, employment, and race
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TABLE 3: ASSOCIATION BETWEEN BODY MASS INDEX AND ANXIETY DISORDER
Anxiety
Prevalence %

Crude Odds Ratio
[95% Confidence Interval]

Adjusted* Odds Ratio
[95% Confidence Interval]]

Body Mass Index
Underweight
Normal weight
Overweight
Obese

21.6
18.4
17.9
21.3

1.22 [0.90 - 1.66]
1.00 [Reference ]
0.97 [0.87 - 1.07]
1.20 [1.08 - 1.33]

Morbidly Obese

24.8

1.46

[1.22 - 1.75]

1.21
1.00
1.06
1.22

[0.89 - 1.64]
[Reference ]
[0.95 - 1.18]
[1.09 - 1.35]

1.27 [1.06 - 1.53]

Data Source: CDC/NCHS, National Health Interview Survey, 2008
* Adjusted for Sex, Age, Marital Status, Employment Status & Race
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TABLE 4: ASSOCIATION BETWEEN BODY MASS INDEX AND PANIC DISORDER
Adjusted* Odds Ratio
[95% Confidence Interval]]

Panic Disorder
Prevalence %

Crude Odds Ratio
[95% Confidence Interval]

Underweight
Normal weight
Overweight
Obese

7
7.5
6.9
9.7

0.93 [0.59 - 1.45]
1.00 [Reference ]
0.91 [0.78 - 1.06]
1.33 [1.13 - 1.57]

0.87
1.00
1.03
1.36

[0.55 - 1.37]
[Reference ]
[0.88 - 1.20]
[1.15 - 1.60]

Morbidly Obese

11.6

1.62

1.34

[1.00 - 1.77]

Exposure

[1.22 - 2.17]

Data Source: CDC/NCHS, National Health Interview Survey, 2008
* Adjusted for Sex
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FIGURE 1: PREVALENCE RATES OF MENTAL DISORDERS BY BODY MASS INDEX

MPH Research Project : Monica R. Gaidhane

[26]

References:
1. Pi-Sunyer FX. Health implications of obesity. Am J Clin Nutr. 1991;53(suppl 6):1595S-1603S.
2. Inflammation, obesity and comorbidities: the role of diet Mo´nica Bullo´1, Patricia CasasAgustench1, Pilar Amigo´-Correig1, Javier Aranceta2 and Jordi Salas-Salvado´ 1,*
3. Harris MI. Diabetes in America: epidemiology and scope of the problem. Diabetes Care.
1998;21:C11- C14.
4. Mayhew DJ . Principles and Guidelines in Software User Interface Design. Englewood Cliffs,
NJ: Prentice Hall; 1992
5. Terry T.-K. Huang; Thomas A. Glass Transforming Research Strategies for Understanding
and Preventing Obesity JAMA. 2008;300(15):1811-1813.
6. Allison D, Fontaine K, Manson J, Stevens J, VanItallie T. Annual deaths attributable to
obesity in the United States. JAMA. 1999;282:1530-1538
7. Wang Y, Beydoun MA, Liang L, Caballero B, Kumanyika SK. Will all Americans become
overweight or obese? estimating the progression and cost of the US obesity epidemic.
Obesity. doi:10.1038/oby.2008.351.
8. Colditz G. Economic costs of obesity and inactivity. Med Sci Sports Exerc. 1999;31(suppl
11):S663- S667.
9. Scott KM, McGee MA, Wells JE, Oakley Browne MA. Obesity and mental disorders in the
adult general population. J Psychosom Res. 2008 Jan;64(1):97-105
10. Baumeister H, Härter M. Mental disorders in patients with obesity in comparison with healthy
probands. Int J Obes (Lond). 2007 Jul;31(7):1155-64. Epub 2007 Feb 13.
11. Mather AA, Cox BJ, Enns MW, Sareen J. Associations of obesity with psychiatric disorders
and suicidal behaviors in a nationally representative sample. J Psychosom Res. 2009
Apr;66(4):277-85. Epub 2008 Nov 22.
12. The Numbers Count: Mental Disorders in America,2008. Retrieved November 12th, 2009,
from http://www.nimh.nih.gov/health/publications/the-numbers-count-mental-disorders-inamerica/index.shtml.
13. Heo M, Pietrobelli A, Fontaine KR, Sirey JA, Faith MS. Depressive mood and obesity in US
adults: comparison and moderation by sex, age, and race. Int J Obes (Lond). 2006
Mar;30(3):513-9
14. McLaren L, Beck CA, Patten SB, Fick GH, Adair CE. The relationship between body mass
index and mental health. A population-based study of the effects of the definition of mental
health. Soc Psychiatry Psychiatr Epidemiol. 2008 Jan;43(1):63-71. Epub 2007 Oct 24.
15. Stunkard, A. J., Faith, M. S. & Allison, K. C. (2003). Depression and obesity. Biological
Psychiatry 54, 330–337.
16. Anderson SE, Cohen P, Naumova EN, Must A. Association of depression and anxiety
disorders with weight change in a prospective community-based study of children followed
up into adulthood. Arch Pediatr Adolesc Med. 2006 Mar;160(3):285-91.
17. Herva A, Laitinen J, Miettunen J, Veijola J, Karvonen JT, Läksy K, Joukamaa M. Obesity
and depression: results from the longitudinal Northern Finland 1966 Birth Cohort Study. Int J
Obes (Lond). 2006 Mar;30(3):520-7.
18. Hallstrom, T. & Noppa, H. (1981). Obesity in women in relation to mental illness, social
factors and personality traits. Journal of Psychosomatic Research 25, 75–82.
MPH Research Project : Monica R. Gaidhane

[27]

19. Faubel, M. (1989). Body image and depression in women with early and late onset obesity.
Journal of Psychology 123, 385–395.
20. Ross, C. (1994). Overweight and depression. Journal of Health and Social Behavior 35, 63–
79.
21. Han, T. S., Tijhuis, M. A., Lean, M. E. & Seidell, J. C. (1998). Quality of life in relation to
overweight and body fat distribution. American Journal of Public Health 88, 1814–1820.
22. Onyike, C. U., Crum, R. M., Lee, H. B., Lyketsos, C. G. & Eaton, W. W. (2003). Is obesity
associated with major depression? Results from the Third National Health and Nutrition
Examination Survey. American Journal of Epidemiology 158, 1139–1147.
23. Simon, G. E., Von Korff, M., Saunders, K., Migliaretti, D. L., Crane, P. K., van Belle, G. &
Kessler, R. C. (2006). Association between obesity and psychiatric disorders in the US adult
population. Archives of General Psychiatry 63, 824–830.
24. Istvan J, Zavela K, Weidner G. Body weight and psychological distress in NHANES I. Int J
Obes Relat Metab Disord. 1992;16:999-1003.
25. Lawlor DA, Hart CL, Hole DJ, Gunnell D, Davey Smith G. Body mass index in middle life
and future risk of hospital admission for psychoses or depression: findings from the
Renfrew/Paisley study. Psychol Med. 2007 Aug;37(8):1151-61. Epub 2007 Apr 4.
26. Petry NM, Barry D, Pietrzak RH, Wagner JA. Overweight and obesity are associated with
psychiatric disorders: results from the National Epidemiologic Survey on Alcohol and
Related Conditions. Psychosom Med. 2008 Apr;70(3):288-97. Epub 2008 Mar 31.
27. Aarts S, van den Akker M, van Boxtel MP, Jolles J, Winkens B, Metsemakers JF. Diabetes
mellitus type II as a risk factor for depression: a lower than expected risk in a general
practice setting. Eur J Epidemiol. 2009;24(10):641-8.
28. Paile-Hyvärinen M, Räikkönen K, Forsén T, Kajantie E, Ylihärsilä H, Salonen MK, Osmond
C, Eriksson JG. Depression and its association with diabetes, cardiovascular disease, and
birth weight. Ann Med. 2007;39(8):634-40.
29. de Groot M, Anderson R, Freedland KE, Clouse RE, Lustman PJ. Association of depression
and diabetes complications: a meta-analysis. Psychosom Med. 2001;63(4):619-630.
30. Mezuk B, Eaton WW, Albrecht S, Golden SH. Depression and type 2 diabetes over the
lifespan: a meta-analysis. Diabetes Care. 2008 Dec;31(12):2383-90.
31. Lin EH, Korff MV, Alonso J, Angermeyer MC, Anthony J, Bromet E, Bruffaerts R, Gasquet I,
de Girolamo G, Gureje O, Haro JM, Karam E, Lara C, Lee S, Levinson D, Ormel JH,
Posada-Villa J, Scott K, Watanabe M, Williams D. Mental disorders among persons with
diabetes--results from the World Mental Health Surveys. J Psychosom Res. 2008
Dec;65(6):571-80. Epub 2008 Oct 29.
32. Ludman E, Katon W, Russo J, Simon G, Von Korff M, Lin E, Ciechanowski P, Kinder L.
Panic episodes among patients with diabetes. Gen Hosp Psychiatry. 2006 NovDec;28(6):475-81.
33. Davies SJ, Lowry CA, Nutt DJ. Panic and hypertension: brothers in arms through 5-HT? J
Psychopharmacol. 2007 Aug;21(6):563-6.
34. Härter MC, Conway KP, Merikangas KR. Associations between anxiety disorders and
physical illness. Eur Arch Psychiatry Clin Neurosci. 2003 Dec;253(6):313-20.

MPH Research Project : Monica R. Gaidhane

[28]

35. National Center for Health Statistics. Data File Documentation, National Health Interview
Survey, 2008 (machine readable data file and documentation). National Center for Health
Statistics, Centers for Disease Control and Prevention, Hyattsville, Maryland. 2009.
36. Kuczmarski MF, Kuczmarski RJ, Najjar M. Effects of age on validity of self-reported height,
weight, and body mass index: findings from the Third National Health and Nutrition
Examination Survey, 1988–1994. J Am Diet Assoc 2001; 101:28 –34.
37. Flood V, Webb K, Lazarus R, Pang G. Use of self-report to monitor overweight and obesity
in populations: some issues for consideration. Aust N Z J Public Health 2000; 24:96 –9.
38. Roberts RJ. Can self-reported data accurately describe the prevalence of overweight?
Public Health 1995; 109:275– 84.
39. Myers A, Rosen J. Obesity stigmatization and coping: relation to mental health symptoms,
body image, and self-esteem. Int J Obes Relat Metab Disord. 1999; 23:221-230.
40. Puhl RM, Brownell KD. Psychosocial origins of obesity stigma: toward changing a powerful
and pervasive bias. Obes Rev. 2003;4:213-227.
41. Jorm AF, Korten AE, Christensen H, Jacomb PA, Ridgers B, Parslow RA. Association of
obesity with anxiety, depression, and emotional well-being: a community survey. Aust N Z J
Public Health. 2003;27:434-440.
42. Gustafson TB, Sarwer DB. Childhood sexual abuse and obesity. Obes Rev. 2004; 5:129135.

MPH Research Project : Monica R. Gaidhane

[29]

